Information disclosure is considered as an important prerequisite for the efficient functioning of a financial system. Costs and benefits of information disclosure in the banking system have been extensively theoretically and empirically investigated. However, the effect of voluntary transparency on bank market power and market share is still empirically unexplored. Our paper fills this gap in the literature, examining two hundred of the largest Russian banks in the period 2004-2013. The findings confirm that voluntary transparency -absolute and relative -affects a bank's market power and market shares. Moreover, this relation depends on the bank's asset quality. .
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Introduction
Information disclosure plays an important role in the effective functioning of any market. It is no less necessary for the efficient performance of a banking system which is prone to information asymmetry. The opacity of financial institutions can foster financial instability (Jones et al., 2012) . This is particularly evident during crisis periods when financial institutions' lack of transparency can impede the implementation of timely and efficient policy measures (Rosengren, 1998) .
In order to increase the transparency of the banking system, regulators devise disclosure requirements that can enhance market discipline (see, for example, (BCBS, 2006) ). However, before implementing appropriate disclosure policies it is necessary to understand banks' incentives to be more/less transparent (Darrough, 1993) . This can help ascertain what types of banks are more likely to avoid disclosure strategies and how to regulate them more efficiently (Leuz, Wysocki, 2008) .
The costs and benefits of information disclosure for non-financial firms have been substantially researched 5 . Higher transparency is connected with lower cost of capital (Merton, 1987) , (Francis et al., 2005) , higher liquidity of the firm's stocks (Leuz, Verrecchia, 2000) and higher firm value (Leuz, Wysocki, 2008) .
The effect of and motivation for information disclosure within financial system frameworks have also been extensively examined. On the one hand, greater transparency is associated with lower corruption levels regarding lending (Barth et al., 2009) , lower levels of bank stock volatility (Baumann, Nier, 2004) , higher bank efficiency (Refait-Alexandre et al., 2012) , greater trust and confidence of investors (Oliviera et al., 2011) and lower levels of concentration in a banking system (Andrievskaya, Semenova, 2014) . On the other hand, greater transparency leads to higher risktaking by banks when the transparency is around or above its optimal level (Moreno, Takalo, 2012) , to a higher probability of bank runs (Chen, Hasan, 2005) and to lower competitive advantages and higher reporting costs (Hyytinen, Takalo, 2002) . At the same time, banks with lower equity levels tend to under-report their risk information in order to fulfill capital requirements set by the regulator (Begley et al., 2015) .
We have augmented existing research by analyzing an additional effect of information disclosure by banks. In particular, we studied whether voluntary disclosure affects their market share and market power.
The interrelation between market share and power and voluntary information disclosure is not unambiguous. According to game theory, information disclosure can be considered to be a part of the strategic interaction of a firm with its competitors -both current and potential (Claessens, Laeven, 2004) , (Burks et al., 2013) . The effect of information disclosure depends on whether the information revealed corresponds to the expectations of potential entrants to the market. Disclosure of negative information (a decrease in revenues, for example) can prevent potential competitors from entering the market and, therefore, can add to the market power of existing firms.
Nevertheless, investors also monitor the disclosed information. As a result, they can react to such a negative signal by selling out the securities of the transparent firms and, therefore, damaging their market share and power (Scott, 1994) . At the same time, revealing positive information adds to investor trust. Therefore, according to industrial organization theory, greater transparency can entice investors away from the less transparent organizations and, thus, can contribute to rising market power of the more transparent ones (Fishman, Hagerty, 1989) . However, positive signals can also increase the probability of new entrants to the market. This is called the proprietary cost hypothesis, which means "firms' decisions to disclose information to investors is influenced by concern that such disclosures can damage their competitive position in product markets." (Healy, Palepu, 2001, p.424) . According to this hypothesis, firms do not have incentives to disclose information as it can lower their market power due to revealing some strategic information (Darrough, 1993) , (Hayes, Lundholm, 1996) . For a banking system in particular, the disclosure of financial information leads to higher asset quality competition and reduces price competition (Cordella, Levy Yeyati, 2002) .
The link between market share and power and information disclosure also depends on the type of competition in the market and the type of private information. This is discussed in detail (Darrough, 1993) . The author considers a duopoly with Bertrand and Cournot, competition and private information about demand or cost. According to the findings of the paper, in a Cournot-type game when a firm receives a positive signal about its output, nondisclosure of this information leads to increased profit and market share of this firm. Therefore, the dominant strategy of the firm will be nondisclosure as disclosure leads to the loss of its market share and profit. On the other hand, in a Bertrand-type game with a positive signal about a firm has output the dominant strategy will be full disclosure as profits for both firms will be higher when the information is disclosed. The results are the opposite when the private information is about the firm's costs.
Despite the fact that theoretical analysis with respect to the link between market competition and information disclosure already exists in literature, there is little if any empirical evidence that can confirm or reject the existence of a link between market power and voluntary information disclosure, in the banking system in particular.
Therefore, our contribution is twofold. First, we have contributed to existing research on voluntary information disclosure by studying whether voluntary bank transparency affects a bank's market share and market power. Second, we have contributed to research on market discipline by analyzing whether the link between the market share and disclosure strategy of a bank depends on its asset quality. According to market discipline principles, higher transparency enables investors and depositors to better assess a bank's financial and operating condition and adjust their investment correspondingly (BCBS, 2006) . Our results shed some light -though, indirectly -on whether transparency indeed improves market discipline on banks.
We used the yearly data of the two hundred largest Russian banks for the period. 2004-2013. our results confirm the existence of a link in banking between transparency and market shares (in terms of deposits and loans to the economy) and market power. Interestingly, in the deposit market in particular, an important role is played not only by the absolute level of information disclosure, but also by its relative value (as compared to the average level of disclosure in the sample). We also found a positive effect of information disclosure on market discipline in the retail deposits market.
This paper is organized as follows: Section 2 is devoted to our methodology and data.
Section 3 describes the major findings as well as the robustness check. Section 4 concludes.
Methodology and data
In order to study the link between voluntary transparency and market share and power, we used the following econometric model:
Dependent variables (Y) include proxies for market share in terms of deposits (retail and corporate), loans to the economy and a proxy for bank market power.
Banks' market share in terms deposits are calculated as the ratio of a particular type of deposit (retail or corporate) of a bank i over the total value of the corresponding deposits of our sample. Banks' market share in terms of lending to the economy is calculated as the ratio of total loans (retail plus corporate) of a bank i over the total value of the loans of the sample. We consider deposits markets -retail and corporate -separately as the perception of and reaction to disclosed information significantly differs between retail and corporate depositors. 6 In the loan market, in turn, the behaviour of agents -retail or corporate -with respect to the disclosed information should not differ significantly.
Banks' market power is expressed using the Lerner index (Lerner) . The index is calculated 6 Retail depositors can be relatively less financially educated and, therefore, can be more interested in the quantity of the disclosed information, while corporate depositors can pay more attention to the quality of the disclosed data.
as follows (Lerner, 1934) 
Where P -price of output of a firm, MC -marginal costs of a firm.
We followed the approach proposed in (Demirgüç-Kunt, Martínez Pería, 2010) in order to estimate Lerner index within a financial system framework. In particular, for each bank i in each period t we estimated the price P as the ratio of operating income over total bank assets. Marginal costs are derived using the translog cost function from (Demirgüç-Kunt, Martínez Pería, 2010, p. 9-10) with slight modification: 
In this function total costs (C) are represented by total operating expenses of a bank i in time period t, while total output Q equals the bank's total assets. Explanatory variables include the price of deposits W 1 (calculated as the ratio of interest expenses over total deposits), the price of labour W 2 (calculated as the ratio of personnel expenses over total assets) and the price of fixed capital W 3
(calculated as the ratio of other expenses over total assets). Year represents the vector of year dummies (instead of Trend variables used in (Demirgüç-Kunt, Martínez Pería, 2010)).
Marginal costs are calculated by multiplying the derivative of the translog cost function with respect to the output by the ratio of total costs over total assets:
Higher values of Lerner index indicate higher levels of market power.
An explanatory variable of our main interest is a proxy for voluntary disclosure of information. It is expressed as an information disclosure index (VD) which we constructed employing a set of questions proposed by Standard and Poor`s (S&P, 2007) . We selected 20 disclosure items, which captured different aspects of bank transparency. The initial set included 107 questions. We reduced the dimensionality of the index due to the fact that 1) some questions repeat each other and, therefore, do not add any valuable information to the assessment of bank transparency 2) some items are disclosed (or not disclosed) by all banks and, thus, can be excluded from the index. As a result, our index fully describes the disclosure level of a bank.
Our disclosure index consists of three major blocks:
• Ownership and group structure includes a set of questions about the identity of the most important shareholders, affiliating companies and information about prices and the total amount of ordinary shares:
• The identity of the largest shareholder
• The number and identity of all shareholders holding more than 10%
• The existence of a review of the last shareholders meeting (e.g., general presentation of voting results)
• Detailed press releases covering the latest corporate events
• Financial and operational information covers the questions about publishing annual and interim financial reports and their content (information about revenues and costs, risks, reserves, etc.), auditors' notes and information about the auditor themself:
• Annual financial statements according to the internationally recognized accounting standard (IFRS/U.S. GAAP) without notes
• Notes to annual financial statements according to IFRS/U.S. GAAP
• An independent auditor's report with regard to annual financial statements according to IFRS/U.S. GAAP
• Disclosure of related-party transactions (RPTs): sales to/purchases from, payables to/receivables from related parties
• Transactions with companies within the same group
• Interim financial statements according to the internationally recognized accounting standard (IFRS/U.S. GAAP)
• Notes to the financial statements
• Whether these financial statements are audited or simply reviewed
• A segment analysis (results broken down by line of business)
• Indicators of concentration (industry, client/shareholder, insider, and so on)
• Analysis of the bank`s risks (list of risks, their description, and how they may affect the bank)
• Risk management policy
• Board and management structure and process consists of information about topmanagement and board personalities and their salaries:
• The list of board members (names/titles)
• The list of senior managers not on the board of directors
• Existence of an audit committee
• Annual presentation to shareholders is disclosed Each question receives 1 point if the answer for this question is positive (in other words, if the appropriate information is disclosed). Otherwise, the question receives 0 points. The maximum score for the first block is 4, for the second one is 12, and for the third one is 4. The total maximum value of the index is 20.
These data are collected manually. In order to do this, we check webpages of all the banks in our sample, examine bank information published on the website of the Central Bank of Russia and study issuers' reports. Moreover, we manually collect information about bank ownership tracking the last owners of the bank. The criteria for ownership assessment is described later in this section.
In our estimations we employ total index as well as its three major blocks separately in order to understand which index dimension is the most important for the bank's market share and market power.
It is necessary to mention that transparency of a single bank may affect not only its own market share and power, but also the market share and power of other banks. A below average disclosure level can be considered by investors and depositors as a negative signal indicating that the bank is concealing some important information. The result can be the loss of market share and power by the bank. Therefore, we examine whether transparency of a bank relative to the average transparency level in the sector has any effect on a bank's market power and market share.
The relative transparency is calculated as the following:
where VD is the level of voluntary disclosure of a bank i in time period t, VD_mean is the average level of disclosure in the market (excluding bank i) in time period t.
Moreover, the change in the transparency level can affect a bank's market share and power as well. A reduction in the transparency level can be negatively interpreted by investors and depositors and can lead to the loss in a bank's market share and power. In order to study this possible effect, we employed the one-period change of the disclosure index as an explanatory variable. The change in the transparency level is calculated in the following way:
We also examined whether the link between a bank's market power and its level of information disclosure changes during a crisis by including the interaction term VD*Crisis. During periods of instability, the perception of the disclosed information can be different. If a bank discloses more information during turbulent times it can be considered by investors as a positive signal indicating that a bank has no bad information to conceal. At the same time, during difficult periods banks most probably bear additional losses. If this information is disclosed, it can prevent potential competitors from entering the market. Therefore, the bank's market power will probably increase. The crisis period is set to be 7 [2008] [2009] .
To test whether a bank's asset quality affects the link between information disclosure and a bank's market share and power, we introduced the interaction variable between the voluntary disclosure index and bank credit risk (NPL*VD). Bank credit risk is measured by the ratio of nonperforming loans over loan portfolio (NPL). This will help us to understand whether banks with lower asset quality lose their market share and power when they disclose the corresponding information, thus, indirectly indicating in favor of a positive effect of transparency on market discipline.
It is important to mention that as we include NPL together with disclosure variables, there is scope for encountering the multicollinearity problem. The decision of a bank to disclose information can depend on the quality of its loan portfolio leading to substantial interdependence of these variables. This is especially relevant for the disclosure of financial data. However, the appropriate statistical diagnostics (see Table A9 in Appendix) do not reveal the existence of the multicollinearity among the variables.
Our control variables (Z) consist of bank size (calculated as a natural logarithm of bank total assets), deposit rate 8 (for the model where the dependent variable is represented by the bank's market share in the retail deposit market as retail depositors can be rather sensitive to this indicator) ownership structure dummies 9 (government and foreign), year dummies for a non-crisis period in order to take into account the macroeconomic environment 10 and interaction variables of bank size and bank state ownership with Crisis in order to control any implicit government support and a toobig-to-fail effect.
For the purpose of our analysis, we manually collected data based on banks' annual reports, web-based disclosures and public regulatory reporting. The bank-specific financial indicators (total 7 According to IMF, the crisis in Russia occurred in 2008-2009, while in 2010 Real GDP already increased by 4% (IMF, 2011, p. 8 ).
8 It is calculated as the ratio of total interest expenses on retail deposits over total amount of retail deposits of a bank.
9 A bank is considered as foreign-owned if a foreign investor controls more than 50% of the bank`s shares or when an investor with 50%+1 shares is a firm, whose main beneficiary is not a Russian citizen. A bank is considered as state-owned if the majority of its shares (50%+1) are owned by a government body directly or through affiliated firms (that are controlled by governmental bodies). 10 We skip the results for the year dummies in order to avoid overloading the tables.
assets, non-performing loans and others) are taken from the "Mobile" database. Our sample includes the two hundred largest banks in terms of assets. These banks represent about 80 % of the banking system in terms of assets. The period under consideration is 2004-2013.
The descriptive statistics of the variables are presented in Table 1 below. We estimated using a fixed-effect panel data model. 
Results
It is important to mention that over the period under consideration the transparency index is not consistent, neither over the time period nor among the banks. The dynamics of the index for the largest twenty banks are presented in Figure 1 below.
Figure 1. Dynamics of the transparency index
The first results of our estimation are presented in Table 2 and Table 3 below. As can be seen from Table 2 , voluntary transparency indeed affects a bank's market share in retail and corporate deposit markets. Higher transparency is considered by retail depositors as a positive signal and is associated with a higher market share for banks in this sector. This is evident from the statistically significant link between the market share variable on the left hand side and the information disclosure index on the right hand side. Interestingly, it is not only the absolute levels of information disclosure which appear to be relevant for retail depositors, but also the relative values. Again the link is positive.
Moreover, there is a statistically significant negative link between the interaction term of the transparency index and the nonperforming loans and bank share in the retail deposit market.
Therefore, bank asset quality does indeed affect the link between information disclosure and a bank's market share in this sector of the market. This result can be also considered as an indirect indication that transparency has some effect on market discipline on banks from the retail depositors. However, this issue should be investigated more profoundly.
The effect of information disclosure is slightly weaker when we consider the corporate deposits market. The effect of transparency on a bank's market share in this market is the opposite.
Specifically, higher levels of relative bank transparency are associated with a lower market share in terms of corporate deposits. This is probably due to the proprietary costs when disclosure of information leads to the loss of competitive advantage. This can also happen due to the fact that when a bank discloses information there is a risk that some indirect information about corporate clients, including depositors, is revealed. In such a situation corporate clients can decrease their interaction with a bank, including the withdrawal of deposits.
Among control variables, the most relevant one appears to be bank size. Specifically, larger banks have a larger market share in both the retail and corporate deposit markets.
When we consider a bank's market share in terms of loans and overall market power proxied by the Lerner index (see Table 3 below), we again find evidence in favor of the importance of voluntary disclosure of information. In particular, higher levels of bank transparency are associated with higher levels of market share regarding lending to the economy. However, during a crisis this link becomes negative, indicating in favor of the proprietary cost hypothesis when banks, revealing certain strategic information, lose out to their competitors. Among control variables, the size of a bank is again positively associated with its market share in terms of lending to the economy.
Information disclosure also affects a bank's overall market power. Higher levels of absolute and relative transparency are associated with lower levels of market power, thus, indicating in favor of the proprietary cost hypothesis.
State ownership seems to be no less important for the bank's market power. Banks with state ownership have higher values in the Lerner index. The size of a bank is also positively linked with its market power but only during a crisis, while during periods of normality (non-crisis) the link becomes negative. However, this result is not consistent with all model specifications.
Interestingly, a change in information disclosure levels has no effect on a bank's market share or market power at all. When we consider the three blocks of information disclosure separately (see Tables A1-A3 in Appendix), we find that for a bank's market share in terms of lending to the economy, the only relevant type of information seems to be financial and operating data. For depositors (both retail and corporate), in turn, all types of disclosed data are relevant, while for the bank's overall market power only the first two blocks appear to be the most important determinants. The signs and magnitude of the links remain the same as they are in the models with the total transparency index.
Robustness checks
For the robustness check, we excluded banks that are not independent with respect to their disclosure strategies. In particular, we excluded banks that are under the control of a banking group.
For example, if a bank from our sample had another bank as its main shareholder, we excluded the former from our sample. The corresponding descriptive statistics are presented in Table 4 below. The results of the robustness check (see Tables A4 and A5 in Appendix) confirmed the major findings from our previous estimations. In particular, voluntary information disclosure positively affects bank market share in the retail deposit market. The results emphasize the importance of relative information disclosure: only the relative disclosure index appears to influence a bank's market share. Again, we see an indirect indication that information disclosure is important for market discipline. When banks with higher levels of NPL disclose relatively more, compared to the average disclosure level in the sector, they lose their market share in the retail deposit market.
Relative disclosure seems to be the most relevant determinant for the market share in the corporate deposit market as well. And again the link is negative.
For a bank's market share in terms of lending to the economy and for a bank's overall market power, the most important type of disclosure appears to be absolute disclosure. Specifically, during a crisis period a higher level of transparency is associated with lower market shares in terms of lending and with higher levels of overall market power represented by the Lerner index.
Additionally, we eliminated fifty of the largest banks from our sample. The results remain similar to what we have discussed above and are presented in the Appendix (Tables A6-A8 ).
Conclusion
Information disclosure plays an important role in dealing with market failures due to information asymmetry in the financial system. However, the effect of higher transparency is not unambiguous and before imposing the appropriate regulation policies, it is necessary to understand the effects of and motivation for the voluntary reporting of information by financial institutions.
In this paper we examined an additional incentive of banks to report or underreport their financial and operating information. In particular, we studied whether there is a link between bank transparency, market share and power. Revealing more information can attract more depositors and investors, thus, improving the market power of a bank. On the other hand, disclosed information can attract new entrants due to positive signaling, thus, impeding the market power of existing banks.
Our results confirm the importance of information disclosure for the banks' market share and market power. Higher bank transparency -in particular relative transparency -is associated with lower levels of market power during normal times and greater market power during a crisis. At the same time, voluntary information disclosure positively affects banks' market share in terms of retail deposits and in terms of lending to the economy. For the loan market this link becomes negative during a crisis, while when we consider the corporate deposit market the link remains negative both during normal periods and during the crisis.
Importantly, a bank's asset quality indeed affects the link between bank transparency and market share in the retail market. This indirectly points to the fact that information disclosure has some effect on the market discipline of retail depositors. However, this issue should be examined in more detail. Table A2 . Effect of disclosure of financial and operating information on banks' market share and market power (s.e. in parentheses; only statistically significant regressions are presented) Table A5 . Effect of information disclosure on banks' market share in terms of loans and market power, reduced sample (without subsidiary banks, s.e. in parenthesis) 
